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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
LD-pumped solid-state laser from which the degree of 
deterioration of an LD(laser diode) can be grasped 
always accurately, and to provide a simple method by 
which the excited degree of a solid-state laser medium 
can be corrected and adjusted in accordance with the 
deteriorated degree of the LD. 

SOLUTION: This LD-pumped solid-state laser has at 
least a laser rod 10, semiconductor laser elements 20a- 
20h which generate exciting light rays, an optical means, 
such as a reflecting mirror, optical waveguide medium 72, 
etc., provided near the optical axis of this laser in a laser 
resonator so that the means does not intercept the 
optical axis, and a photodetector 70 which detects 
fluorescence 60. The deteriorated state of the LD is 
always diagnosed by detecting the quantity of the 
fluorescence 60 generated from a solid-state laser 
medium by means of a photodetecting means and 
comparing the detected quantity with a preset value or 
premeasured value. 
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^ ® t . wie 3feit a I ris n ^3fe st^^ai r ^ 
3fe Wins fc tt^ c fc t r ^11*15 1 xas c 

tffiftseii* u- trass » 



» i: r^u*iB 7Xii 8|Z5E«(D^«^ u- tfisias®*^ 
5 - ^mx ^zt t r ^STsRiH 1 Tin 1 4 o)L V 

l.-tf«J5IZ*i|ffl*tl<£L^ai5t<TO«tt>^^OhJKD 

fc r^asftiB 1 TbM 1 5 ff>isTtxifi- iz52ifi<i>¥s«i u 

Jlr-7lzdl:tTffiiftr*«5I6i:. #tie«sffi<DSI»*SS^ 

ftiMiesiai^ aiz J: ^ r ^ c i: ^« « 3" ^ 
sjtxsiTisi 6o>i^r+iA>-izie«<D¥*s«iU-tfiaa3 

S I za I P, t> /■::3a3t «iti i: < i: © r 

#^fitrt^iaiu, *r5em3fecDS:i:n^«f):«:fi»)/-fifiStti«'«t>jii 
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♦f fift je is^ U - tf J? S (,) B^iyf , 

O)5fett0)i5»6> o3fett ^ie^ <£l^f^ (Si::fi£lft ? ti/bsfe* 

iS3jtisi 83ltti 9i::^eiiio>¥iS^ U-tfEOaHIS^J^U- 
9 liie»i(J>#l5*i. U - tf fisftiani^i^ U - tf i^S a)i^lW:^ 

2: %t#S(t^T^IS3^iB2 4£eS(0>^iS^ U-tfUftSglSit^ 



±IZ. ttieiii3i3fe<D56«<J)3fe^SfR6^l=aS*t*?>7-r 

iE»'jai#^Kiz J: o r s«3i3" ^ c t i: r ^►ss^is i 

[oo o 1 ] 
[oo 02j 

t'fX*<W3H«3 Nd : YAG^iii;«!)kr^IS»U-»f 
4XHtj)5feizJ:^lB&|2:^^t t-C. 7 VC^lzhf^ U-tf « 

U-tf^-<<f-H (lUTLDtlET) ^Eba23feiB!tT 
t00 03) LDlt7V7lZit^ 1 Of51U±#i;*A>:g 

iiwuno. oooBfrBiis««fflT$^>tL>tott 

rfcy. *j3Wdt);^jtLDO)S^ij'c^ne>=£^±iz55£i. 

«t«izj:T>rfe#t}^tfait<«<'5i:^>/s:«»)iz. u-tfK 
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C00043 f-Cr, 1 OWJUTCDtSai^tftftWLDr 
CO0O6) tfc. at3fe5iJSR<&l\|i®3fe^^^U-tf 

0 - 2 6 9 5 7 e^ia^izies ?tir t^^niiCffjr-^ 

C0007} zo'iiisttmx'lt. ©1 eirn^Tc^dir. # 

tJj^t^^L^^♦ 01 5jz^i^r^di-. 

- 1 2 o. 1 2 1 ^iR ^jn\:^tz^^.x\ m^^mm-Siv^ 

a)^^*tlS«rtlZlffyilL^7- 1 2 8:St4XL, C<J>tJi 
UjSL^^- 1 2 8$aLTU-tf 0':;^ 1 O 13!i»^(D 

C00 08] ?^|Z. C(Dtie*M-Ctt. LDXDSEiJU^iffi 

1 i7S>h5aftU fi2tt=£ttB»fbU *61Z#LD1 O 
2-1 0 7 (D5B©«35«^4:^l=aSIT^*-:s£i: LT. ± 
T<J)LD:&IS5lJI=KI5Lri-3>CJ)^iffi1 1 7VUif}L. 
# L D 1 O 2'-' 10 7 |rBI3CJ5la 1 2 2~ 1 2 7 

COO 093 



o zt^£tt^^^^l^iiL<r>mmmiit\ztj:\^j. 

C O O 1 O] a Igifcffi 1 c mfiJgO)^ ^0) L D*^ 

Z)i5rS: L rttftr ? ^^^-n\t 2 o w6ii^ r e o w 
'&^^Hkt^^J6^fSi±\z. m^hmk\zt^ ^yA%isdmhit 

IK ^-^rlRfBAJ^Dift+fBcDftlftcDLD^ 1-:? 0)7^1/- 
C00113 ca)J:dlz*»«a) LD^iS9^j|z5iiftT^ 

^agc LTL^^CL><fta):^< 0) LD-cljai:^6i^*J!)(J)fiB J: 
yi»*T^t=«>. f-0)C7iI/-7:^:<*^i: LrttiaaastaiTj 

ts=7y7.tmt\. '^\zm^v-'^iiL-ntm-T\.tz^). ^ 

tl3t>5»^. diblZ|R+fflJU±(DiB'??<DLD|Z3t«ai»65 

|za3i \Ztl y ^SO) U h AS jg; < 
coo 12} l^Az. '^ie3RJ:^>3^Di^ttrL^^>:^i£i: tT. 
ii*t^ u- tfttjsn o)^2PiziR uai * U - tf 5ei53tS 

(DSiiH 0) q - ^ < in'a: fc- iz J: -dt 
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coo 1 3] $itz. © 1 sac^EH BiZjp t/=?;t*<D* 
U - tf 5ISl*llZ«» <0 U - P V K dSieS * llTL^ 

coo 14] *e>iz, tje«iiiTir L/tidiz. ^r<0L 

OV$®it^-ie^. i^lZ^iIfiAj^^*SflZ±^|z?5^^, Ctt 
«m(Z5g»)*J[±a)±#lzi?tjC LT^5ffi^«JsljUrL^^^ 

=F^At^^^\z±^\zfji^rzmz-^^j. mmr^LDO) 

itT^Zt\ZJ:^S^m. iS^'^<J)L-:>iD^tmmt^\Z:^^ 
JKPgjiTR^* *e»jZJ!lD^r^3C«fiiTffl'>(D LD^O) 

[GO 15] ^ioiz. *8§5eq««ftiSS.5lZU-tfKiS^ 

r i^35*utt»fflo)U-tfDvK«aa3r^«d. ii 

^ a)\^Dff>^^im^^it^i*zt. ^-tifti^3t^^:^» 

izR«ra:ft*a)So^ii'j^*<. c u^^iffift>e>#LD 

izi«fg?nrL^^^2nffiti)^rBia:av>>*xiA, 

jl/, ♦i£ti»(DMiiitte>5t*y-r:;?o)fi;»lzj:^at3t<D3t 

iftS<D*A5*?L^fc«l>IZ. aSIIZttffl^<DLD<D5g«« 

55«'ja»r^«m^ai:rrt,^5»iiz«&s LJXL^♦ 

COO 16] ^i?,|Z. :^:ro)LD5i T>(J)^5ffiTlE«lL 
rc«^<Dr-m* t LT. "^iffilztsje>A>a)2Pa°oO)^afe^ 
L^tt*'J*->:;^5^AOT^^. ffi«%lzj:^sSi«f^. *i=> 

IZIi)SS. f?«^^^(D^^9IFEIlZ.i:oTLD<Dgf8e 

- «iz»«; ^ tir u 3t d ^ i: iz/i: 
coo 17] ±i2nasi*iza55^r/i?tir=fe 

(BlZ^I^^LD<D'*ftfl)J8^L^S«H, IWlZJESr* 

c «tt(Ds;t^ u - y «a «*sffi c fc iz 



mz. !ft4-iBd>^!RSilltz^^j:.i;^S(iiOLD% 

»iliL/=lil^U-tf«SlZisi^T. LDO)^ft<J)Jt^L^ 

r a)st* u v 3Ra c t izr 

coo 1 83 Afc, *«W<Oftt<J>Btttt. TfeftUfcLD 

I, iBsr^/r<s)(j)«iaAj;*$£«amr^cfcizR^. 

coo 1 9] 

A>':?5g^L/z®l>S23t;5Bjg^ ^^isitzfc^i^'f-^ff tZ 
IS U- tf«HlZl5Ar-&¥!5<* U-tf Sfesffit ^'^tji < i: 
fc«*lil»U-tf«SlZfeL^r. ISIS» U- t«!^(S« 

tf«lli3teo)3fe«ia)i£ffiAJ'3»3t»=£)g6'y:L^^iBlz. is© 
C0 0 2 01 2|55£Wlz*5»:^^LDifefbfj^aitt. U-tf#g 

i»itx*ii/biaiiifcaizi±ffjr^A=60. sSi^cDsiftizj:^ 
i»i»xa:<7)a:fk(D»iM- tsjsfe^a tvrfcy. >^izldcd 
tB6. 7V7fc»ttyi»f*S«lza:or56^d5*^<a: 
fb r «Diz, ^tt iz L D aii* * jt s;>j 
a:r^<tyeiBiizsjiia(j)t^jH, LDO'*ft:izj:^i6:S 

C002 1]J1DAT. ^3tttttJS»^7-CD77-f 

h <nr ti V,^ tint i: IZ J: o r3tS 65 o < 1K«^SU 

o-^tittfiz^orisTr^fti. f-ojs ^iMi u- tfie 
JSjt^ti^rfblztt'vntfiSAHZ'h^L** Ct\li3i3tftia55 

coo 22] uftiL35#:6ie. u-tf3fefc;ai^^3ttt*etei 
r^>;=fi^>iz. ta)«aitt^Ji:^/^< u-tf«HizifiL^i^s 

KJii3fea)Dtaii5»T^tvtf. U-tf«Hft55fe*6*)lzsai 
It tL^ 

coo 23] CCT. ttJ6»rtX»afc3feJt=£Stj!ir5»« 



19-5 



C O O 2 4 3 alcBBjeW* Aisgpgir u - KiS ^iSft UT 

too 26] m^i.- mt^\z^^m^ <oi^Dfy^^<o 

[ o o 2 7 3 It 2fe5ewizfcL^ rtt. ttse3fe*6*)#^& 
too 28] 3t«;ii»^tfim u-tfJt«s»rto) u-tfie 

too 29] 2l5:5e^lZfcl^Ttt. Wse3fe*6^^R 



too 30] ^3ttt}Bl^t$diS5L^A=«!)IZ. U-t;5eSi3t 
Il3f t < - Scifi L «l ^ ct d iz r * L ^ d e (DT J6 

sEi^ itss < hax r ^ c i: r^J I > u - tf o v 
^J:o ir iXK a>|^£B 0)}^t« %MiX l'tt%ffil=f^:r43) 

too 31] jt/b, 2is:5e^i=tei^Ttt, nitzft^6f^4^et 
issizsea * ti/=wiE3feti^aiii t\^>«rf t r ^ c 
too 32] seiz. 4cigqflirasurit. ttiSBandi n 

O - 2 5 3 1 1 6^i2ifg|r \t U- tf3fe»±lzfieg LT U 

- tf 3t <j) j< -f V e - t sis3t jdi« ^^^ai r ^^i»4xs<D 

too 33] 3fc:^^|Z^L'Tti:. |i}£i&^^<j:UiX 

too 34] tfc. *5gqfllz^UTtt, ttSe^fe^^ilijSlz 
too 35] muo)mm\zj:z,rit. nitt^ u- tf«HX)> 
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[0 0 3 6] C0)«^. M^ttSt}ag3^0)iedidS3!ft:L. 

coo 3 7] tAr. 3is:«^lz^L^Ttt. WIEptlWiiSl:: 

3tDto)attt>^A-^7 hji/CDie:g^atR6^iz545aT^7-rii/ 

coo 3 8] Iil«^U-tfa!?So)5gJ!Sd5i^^^fc3fettlzJ5 
<D ^^^j^e^ r^^fi^ irSSSJS <D$lli L'^ifg3^(DS}(SL5^/»»^» ^ 

-h ^ Jtt «f ja r r j^l l ^^65tl fts 3s ^ ♦ * 1 33t «ai 
coo 39] ^zz\ mit^i-rfiimt^io^iiion^m 

C00 40] 1^;=. 3ls:5^^lzfcL^^l^. iwie^is^^u- 
se ^7 - ^ tMrnmi^itrnfEm^Siiz j: o rPisi 



loo 423 3:tz. i&»L/zLDfcJ:2;f-4i^^CS'h 

«a) L D^a)25D°of^fc5fffiiz/<j:^. 
COO 4 3] ^iDiz. LD65&»Lfc«^/=i:rrja:<. 

ttLDa>i7j|/~:ro)^$5,p»^mi4lzlBi**t!. t(3>PS 

Si*m<r>\tiz>r>^(f>tf&m^\zt9il£r^Zktiii»^. 
coo 4 4] 3itz. fS^fl) LD(J)5giJSl*5SS514AC»iai 
t^iii^\tKi:<. 2 0iB<-i=)L\|^rCDffi*JsLD:&^JU- 

♦\lzj:^r'j>s?rfS«i^o)SL*«iffid5«jfi6r3. *<3iz 
%jffio)«^25o°otz:FS^ 65^ ^ r ti t txiz^ ^ L 

D(J)»IS5S'J^^5lZ»A^Ci: 6iai5fc5). 
C o o 4 5 ] 3itzs Tisi^mt. ±£e«Jdi a>¥l5«^ tf 

coo 46] 

L, f-a)at3feat-f-«J>3:«>f=ffflXtt-f«)iiJ3:Lr=fflli:« 

coo 47] 

C^M] JiieL;=3fc:5eq3<i>S6MiO)?g!^.lz^L^r*^lZ 
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too 4 81 [§ejjswi3 atr, *5e98(DS5i 

<J^U-tf*^2 ai:^4 0W. 5e3trti1cm^ 

5*^-«Ji) ctUitiW t/=Kl523fe4 (sS:g8 0 8nm) 
It. ll3t3t*^3^ilLrRfif»$CDNd : Y AG U-tf 

3 cm. -g^Scm) oaSffil a U-*f P'i' H 

nil. W^tt. BfiJ23t8 0 8 nfn|Z3t?tLrS«^9396 
U-tf5e«i5ti8-g 1 O 64 nmlZW LT O. 2% 

mar u - tf □ V K 1 a>r*ii9izj5« ?ti * j: d C)5c zi^ 

^7-8 (ffJitUE. DOffia^^iSlm) (l>lgeB8aT« 
^ r d IZSItIK □ - 5^ < V ^/ * t\ TTfiBS ? T*5 

\t. mPilt. agffi 1 QlZllKja23t8 0 8 nmlZjttLTift 
ia^9596lU±. U-tf»il53fe5eSl0 64nm|Z3E4U 
r 9 9 ^lU-fc <J)S«^=£>5T>a«*t^*iiK 65JKjdi *tl. 
aSfiffiS airtt U-tf«^3tie-gl 0 64 nmlZMUr 9 

C0051 3 --n. s i 5f ^^♦ti:r^-¥i5«^3t«ai« 

L^fif^SIZaS^tlTL>^* ^52E«^U-tf*^2A>iDBg« 
*4a/3faia23t4ttU-tf □•i' iF*ir-t»aK^tis iS&ftX^ 
tt^=ffii36>i3®7feej()55g^r^. ^3t6ttE3:^A:^|zffi: 

U-tfa*;* Kl<J)»l5«iiia)%£Bl b^xiUT^^IZS: 

coo 5 23 ^3t6tti»4X^tlA=f5iaft>e>*I&lt^'^<J<*iD 

IJttWr^- fift523t4(Dilfta7*ftr^^J!g0t tTll^^S 
«^ U-tf*^ a)^ftlz^^BftJB3feai:^<DtgT6iefef^3t 

m^j:t(r>T^^tK <i!!iz¥5$«^u-*f*^<D;^ai««<D 



coo 533 ^<t^6*J^C^13S^t^U~tf*^ 2<J)«fefb(D«iii 
W<J)ttag|ZfitL^T. «3:o)|Eift«35r5Bi»Lfzfc^O)M 

B^rBiiiig^i^ss^i'tiiBSizjC^urP i;sEfii^s!T7¥^<i' 

coo 543 C<J)fcSO)¥»*l'-*f*?^S(DSEft«55; 

V h-O)::^ U^tC fin* U- ♦ftttS»|ZKS6i^T» 

f*l izuft^x * ^= X :f - II t A t r »3t 6 |z a!» 

»t\^/-rOIZ. ^3^3M^|[t)aZ3^4 0)11Stl»3?CDJSdlMl?S( 
|Ztk«T^i:*fJl«rT^ C4: Aiai*^^ 
COO 5 53 S.tz. flk5i«r^<tdlZ. ¥>«*i^U-tf*^- 
2 »?>LWl¥i5«^ U- 2 0)^Jl/- 

ur=%iiS2s^LWi^i^ urSEi^r b\zm^mis& 

iz o TBfiy ^ t\/zlll*t^ U - tfJ^ (S/)35g^ L J: d 
«J5fi<r>«^|Z|l. f-n»i(J)¥^S*U-tf*^2R^L^Il 
^■a)^;j|/-7=S*ttlZ5g«iU ^So>«5SfiilzKSUT 

coo 563 C9g]S&9]23 >t^)z. 4s:%qq(D%2(])^J!ifeM 

izf^.^4^i£«u-tfi6i^@*u-trss&iz-3i^T. mz 

%Se«l=f^^ LDlEl72ilil0^ I — tf$SSa>«iS'&nt^6^lz 

rr^Ltzmz-^^L U- ♦^«Ha) U- tf5g|g3t5t«lZj3o 
T LDOf5ft5g3fe5flS«^tl^«JSlilZfeL^T. U~tf5gfift 
3fe<J>3fe»:fel&lZ)flo^r:^IalO)ftFrffiCD«^ ^in LTl^^* 
3tfc. I«|13 (d) 11, at5feSJ5«T^^7"-<D«<D«l 

coo 573 ©2|Zif>T<tdlr, Nd:YAGU-tfP 
•vKiO (Willi. NdiBJKO. 7%at. PvHififl 
5cm. «*10cfn) 0)fi^^|z>S-Drm»d)¥85 
«iU-*f*^ 20a~20h (?-tv¥t\aS^4 0W<i 

«) asfiesftsftrasy, ^■tiJ:ya5«*ftfciaa33fe4o 

a'-40h (5gS809nm) H. 3t-J6jft 3 O o ~ 3 O 
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h^yML Tim * t^SS U- Q K 1 O |Z8S« ^ tl^>* 
[00 58] gl«^U-tftt^Ktt2tJt(D«lS»^5- 8 

o. 8ij:i'j/jty, ■£-n?>o)U-tf Pv Ki oiiwfeiu 

llttiS:^ 1 0 6 4 nm|CWLT9 9%iU±a);S;J5itK. 
8 1 a \Z\tm i;<. 8 O960)StdJ5ltlRZ)5J^JC6^tirLv 

^. cti^2fito)5 7-8o. 8 1 i3J:t/lli*U~tf n 

^«£B 1 O a . 1 O b IZItlH^^ U- tfJgJS^t ^S«gftift 
t^^L^JtdlZ, m?L\t. sS^I 06 4nmlZ3ciLrJ5« 

too 59] za)i.-^nm»i^o^m5oa)^^m. a> 

¥«**^3fe*«15»7 olzteil:tTSitT^>J:dlzft«6s 

©13 (d) izjj^rctd'iiv^^ri^s^-^-Qe^ 

tfJi^tK C:U«5lS0>®3t6O:S3ai^J;<5^i5<fr3t«ai 
37 0lzm5feT^Ci:ftiT3t. isySjRlz9i5fceo^«ai 

lza^¥^a^^^-tfERt)^^lil«^u-tf$lSlz•:>L^T. 03 

^#P3L Titter liJ3tt. SS3 0)3gMWIza^LO 

U - tf «H <D U - 3t3t«IZiS ^ r L DO)® Ji3fe5 
P3Jt^t\^»J5SlZ^L^T. U-tf«l55to)5ta:^i^lzJS 

COO 61 ] [ij3|ZirrJ:5IZ. Nd:YAGU-tfQ 

v\^^oCmxn. NdSefto. 796a QryKarll 
5 cm. ^^lOcm) ^#^:^I^|Z5S o "T U - 

2oa-2 0hd5sea?t\rfcy, ^-t>j:yai«^ti/= 

I8!lJ25t4 0d — 4 0h (5a:g809nnn> tt3fc*.^.30 
a-3 0h:£liLrai}K^ni6U-trn':; F1 OlZEit 

[00 62] ll<t^U~tfJtJS«tt2tJC(Dttili»5 7-8 

o. sij:^^;^^:^. tt\ib(y) l^- ^ Qy \^ ^ o\z^t^L 

tzt^msOB. 8 1 alZUdlfl^U-tfO^^lgat (M^-i 
O 6 4 nm) |Z>4 LT«2<0S«-^««r ^►Sll^*^*^^ 
Rft]!)>J^Jdf»tiri^^. ^fl^lZli. mx.\t. «!ffi8 0a 
lZtt58:K 1 O 64 nm|Z3fttUr9996JU±<DSJ5itR. 

8 1 a|zttf^t-<8 o%<j)g^s«KdsJKjdi?t\rL^ 
C4l«3 2**0>^5-80. 8 1 *>J:LfIiI» U-tfP 
Ki oizj:-Dr©4>5orspTU-*f«l53ttt<^JKj5S 



ffiioa, 1 o b|Ztt©f!iU-tf5ei53fe^sitsfc5gt<*: 

L^J:5IZ. mX\t. ig^l 06 4nm|ZMtTe«^ 
Q. 296t^T0)SfJI»lJb«diJBJKll^tirL^^>« 
[00 63] C0)U-tf»«S«(*ia>3fett5OOi£^. ft> 

^3fett€ifi^<cL*ttjaiz3e^ 1 o 6 4 n miz« tra^s 

U-tf P-:^ F 1 Oftii^5e-e»^tl^=^3te O^S. ¥J5«^3t 
t*ai»7 0|Zteil:tTJ5«T^<t5lzftJK6ilinSS**iTU 

^. swtiiztt. u-tf p--^ Ki OctyK-Gionfcatafe 

7 2a«aaU ifi5iLT^/=«t5fe6 0|ZMLI*34 5jS 
(Dft«^eT^7 2 bTS«^t\. ptyJiSWH? 2r*j 
^fc«IU ffi7 2c J:»jai«?t\. ffi7 2clZifi!gLr 

[DO 64] Z<nJ:o\Z]A^fJi^mmt%7 2^ftLZ 

ifcsteoswair^^cfciZcty. ^i3f«^3tf^^iii5&7 00 

¥l£<^3^tj^a^S7O0)fi£(S0)^^J$dSjS<. MitttU- 
♦f P »^ 1 O fc a 5 - 8 1 (D&IBSdiiS < 
Witl»7 0:S»AT^Ci:ft5aLl^«^Tfc. 'J>S<Dtt 

H 7 2 5» Ar ^> c t r- m3fe 6 o ft^^fet 7 o 
iz sa^fitj izis fc Aiai* 

coo 65] [^s&ffl4] .:xiz. ommm 
iz«^>¥is*$^u-tfiaj2is»u-*f$?aiz-:>ivr, iii4 

^#B3trsKWr^* Iil4tt. »4a)l5B6«lza^LD 

U-tf«HO)U'-tf5giS3fe3taiZ;SoT LD©Klia3t^ 

psit?1i5>fllJSlllZfeLvT. U~tf5eiS3fea)3fett:fer^|Z)S 

C0O6 6] 0 4|Zi!^rJ:5lZ. S«B(DNd:YAGU 
- tf;^57 1 5 NdifiJSO. 796a 

71i5om, :^^10cm) a):g#:^rSllZ;S ^ rffi»CD 
¥iSit^U-tf*^20a-2Od fiifiea^tir^oU. t 
4l<J:iJ£U»$tlAzlsl^3^4 0a-4 0d C^SOgn 
m) tt3t1t*3 0a-3Gd:£5Itra8JB*n5£l.-*f 
liAIZPSfit^tl^. 

[00 67] [i)«^U-tf*tlii»lt2t*a)Jti5»^5- 8 
o. 8i^ijj5£y, ttie)<J)liWt^u-tf;:^77 1 5izw 

f^L^cffiSeOa. 8 1alZl2. M^Uf. IS^U-*fO> 
5effi3t (igrSi 0 6 4nnn) |Z« LT^^SlOJSjH^^S:© 
T^5«*6«^^eK65J^J5j|*t\rL^^- ^«^«lZtt, Wit 
li. •5Sffi80a|ZttiB:gl 064 nm|Z^tr9996lU 
Jt<OSSJWK. 8 1 a|ZttPH;< 8 096(D3idJ5ltlRA5 
JKJdl*tlT'L^** Ctl€»2fJtO)a5- SO, 8 1teJ:iF 

El(t^l^-*f:^77 1 sizj:orial4>T-if>T*/cytf^o)U 

-*f5ei53fe»5 1 dJlKfiS^ll^* U~»f5eiS3ttt5fe»lZ 

w Lr7U j.-::^5~ftiznfii:je)4i^z4Sffii 5a. 15 
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£00683 Wlli»l*l0>3ttt5 10)jfifi?. A> 

T>3ttt^Jge)'ti:ui^®liie^ i o e 4 n mizj^t uri*^ 
%»-eeti/i:at3t6o«. ¥»«^3t»ai«7oizi&i^r 

coo 69] CSIfi&MS] 3ls:?eQQOS$5 0>agfifeM 

lza^¥^a^«^^-tfC5&a2lil^^-tf^lz♦^t^T. @ 

5, Si 3 (a) TbS (c) 4$#il8LTltt5fl 
T^* @5lt. $S5 9^ffiMIZiia» LDlBllSiill^U- tf 
3!lS(D«5S5«^6*llZirL/:IilT-Ry. U-tf«Ha>U 

- tf#g|S3fe3tttlZja^r LD(J)ia>523fe^BS}^? tl^fltAtl 

lz<SL^^. U-*f5S«63ta)^»:^iQilZ)S^/c:^i^a>Mffi 

a)«^-^if.trL^^, Itfc. Isl 1 3 <a) Tl^M (c) 

izij^u/=iii-c;fcy, [511 4tt. ¥Sft^u-tffii)Sti®»u 

- tfiKS<j)fti!<D«iis^«^6^izinL /turfed. 

C 00 7 O] (5] 5lZf?T«t dIZ. Nd : Y AG U-tf P 
vHlOCffUtf, NdifiJKO. 796a t, P -y Kififl 
5 cm. O o m) (DflMBS. S*:fel^lZjfl "dT, U 

- tf p V f= 1 o :SSl?U(lIt;«t 5(z«5t{ra)¥lSft^ U-tf * 

?^2oa~20hAiKa^tir^sy. ttxJ:yai«?+\ 

ft:K)^3t 4 O a~ 4 O h (jS^SOSnm) ttDtIt*. 3 
0a-3 0h^jatTSilK^n^U-*fP 'y K 1 0|ZP_3. 

coo 7 1] gI^t^L.-tf«JSStt2«<3)*til5S^7- 8 

o. 8 1 f-ti'ocou-tf p V K 1 otzjtjfeit 

/b4g£B80a. 8 1 a|Zli[il*t^U-*f(D5glS3t (iSS 1 
O 6 4 n m) iZjc* Lr«3:<J)J5«^^ST 

IZ liiff^ 1064nm|Z*!tLr99 %JU JtOSiSWK, 
8 1 a IZttleJ U< 8 0% 028^5S«R dSJKsti TL* 
-f)* C4%e)2^Jt(D^7- SO. 8 1 *J<tC/S)» 0 
•:^Ki 0lzj;T)T|314'5 0r.T>rU-tf5eJli3fett35>53ej5S 

BBiOa. 1 Ob|Ztt@«:U-tfMffi3t^Slt»ift Uj: 
L^J:dlZiS:^1 0 64nmlZ3E|LTS«^0. 296iUT 

Coo 7 2] C<DU-tf*tllS»rtO>5fett5 Od)ififi&. A> 
■:>3fett^5»^)it£l»<^SIZi8^ 1 O 6 4 nmlZ^i^ UrSM 

ni:aiK7 sd^seaft^nri^^, 7 3 ii3fett 5 o a)iai 

E U [il^r 3fett^4>.L: iZdfE WfiFJK U r 13 
f-<J)1BJflB^«lZ¥lS«^3tt«iti» 7 0 finals ^:hrL^ 

MH7 3<J)5tttlz3sJi^L/=fl5lzttI51lZif>T<t5lz=: 

Pg-t*<^t\fcai3t6Oft5t0)ffi7 3a :S51tT«H7 3^ 
»6t)tZ¥J5**^5t«£li»7 OCDa3tEBlZiir'$>* 

coo 7 33 Jty^^ftiztt. lili 3 (a) lzir>TJ:5 
IZ. 3feiJ82BaiH7 3tt. U-*f3fe9 0j!>>aar^4>3 



3:<J)«$|ft:£^r^3t3feA«4gaD7 3a6ig:l:ribt\. ^ 
ffl28|z|J¥«l^t.3t«ai»7 OW#f<Df5iSllZ^iaXtt5il* 
^»9ft'i3<j:^^JgltR9 36i^l:tibtlT^>J. •Ii6ffi7 

3 aft»SA« tfcat3t6.0tt«H7 3<D*fH»in8aj!)Jo 
TJtoW«lzfs»U ^ffl^(r>:^J5«l«9 3|zJ:-DT-S« 
*tlTe»ttlz¥l3S*t^3fe«ai»7 OIZAWT^, 

c oo 7 43 3ti5se«H(0J^:y;i:LrR«l*;lzpfi 

it. @13 (b) lZ7p7d^<j)«SHt. fita^Xltagffig 

4 a6»^A« tfc«3fe6 0<>53tSxS«H9 3a)^tfflSI|Z 
i&6iore»U ¥iS«^3feWai»7 0A5fiEiS*ti^52?W 
*KDi1^ffllzaftl:^Ac:^:SJ»W9 3rSlt UTS»fi^lz¥S 
«^5fe«a5»7 0!ZA«T^>« Sitz. HI 3 (c) IZii^T 

«rR?BVE<j)«^tt. afei5sa«H9 5 0)r,aos?(D4i^*sj^ 

U - tf 3fett 5 O (DSg 1 * izies ¥l5«^3tW 
ai»7 05»2:tt*|ZKisr^Ci:lzJ:oT±J5«K9 

3rj5«*n^^Ta)3t5t6o$¥is<*3t«aiH7 or 
waiT^izfcAST^^. 3tfc±se«isizi3ur. AiSiS 
»Ka>¥isf^3^tj(u&S7 o \z^fistr^izmmtimQ 7 

^aJ:^^Ci:lzJ:^Tfti3t6O0>S«^«'^. 3fc3t60 

coo 7 53 C(0<^dlZ^Qa^<j:»S7 3%3^tt(0i3ia% 
IRUGBGcl:dlzKST^CtT-«H7 3rt/\l5XrS* 
3t3fe6 0(J)a:d5J«JiDU ¥l5«^3t«aiS 7 O (DS3feffilZ 

aT^^3t6oa)a5«v>T<:tftiai*^* a/^, ¥is 

«^3fefJi;ii»7 0(j)S3tcB^iSi$U-tfa)3fc»lzi^^l:^^ 

2bS/)i<£i'A=eD. ^mi^mi^i^»7 o(Dfie£o>^^jsds 

Si<. Wxtf t-tfP-y Kl Ot«l5»^5- 8 1 (DIB! 
B3ft5^J<¥3Stt^5fe«ai»7 0$»Ar^Ci:ft5»tl^« 

»7 oizat3feeo^i5^. «air^ctA5ai*^. 

C00763 <£33, 1 4|zJnr J;5iz. ¥i5*t^*f^ai 
»7 otfcni|:Ut(j:41K7 30>jgia%«;i:illCJ:dlz«Se 

a6KrjgjdiLTt,ft<. co>«»<j)¥a«^5t«ai»7 o 

6>ib<J)ai:ft^ti:KT^Ci:lz<t^T, U-tf«3feo)ttJ4 

coo 7 73 C%»«iJ6] ^iz, :«:^0>386a>^3«M 
|zf*^¥S«^L'-*fE>i2|il*t^U-tfKSlz-5L^r. me 

coo 7 83 lSj6|Zii^r«i:dlZ, Nd:YAGU-tfP 
:y K 1 O («x.lJ. N diBfto. 7%at.P'yh-sa 

5 cm, :&*10cm) OiWffi. «#^:fefillZjS -dT l.- 
tf P H 1 osiRyiiicjt5iza«ia>¥»«iU--tf*^^ 

2 0a'-2 0hd5Ea*tiri3y, "ttl JlUiiift^tlfc 
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{Sj!)223l^4 Oa'-4 Oh 00^80 8nm) lia^^J^SO 

C O O 7 9 J ® (Ji U- *f tt 2 WOttJS»^ 5-8 
flBeOa. 8 1 a|Zli@**U-tf(3)ieil53fe (sSSl 06 

»$sii**\rL*^* ^»6tiiztt, m^\t. agflfi8 0a|-tt 

06 4nm|34Lr9 996lU±a)SiJaWR, 8 1 
a|Ztt|slU<8 096a)2?1»J5«RA5JgJ5ll^tl7-t^^, Z 
tli^2tJ(CJ)^7-8 0. 8 1tectC;i51^t.U-»fPyK 1 
O IZ J: ^ 5 O rif. r U - tf 5SJS3ttt ftiff^fiS 

^. a/S:U-tf3t»50tU-tfQ-.'Kl 03t)5mT^« 
ffilOa. 1 OblZll@(t^U-tf»i^%J5»SKiaL<£ 
L^<i:di::. W^K, sS^ i o 6 4 n mizw LrJ5«^ 

•:?3fett^jei3<CC>ftiSIC3ag 1 0 64 nmIZWUT5fta« 
<£fiXH7 4d3KS$t\rt«^. ttH 7 4 113^01 5 O 0>JS9 

fcy. ^■a)^3Piz¥Jaw*^3fei*ai»7 o/)ii5«*nrL^ 

^. 4IH7 4(J)5fett|Z«feiL^zffilrtt|51|Z^i^r<tdlZZ 
52 tl 6 O /pt<Dffi7 4 a ^ii Lr@*ff 35 

ktJgin$nTj»iK7 4|A]^A,^ffii^ti. e^M^iz^isf!^ 
3fe«ai«7 oo)e3fe£Biziir-5>. 

C0081] C(J)ctdlZiiQB<^«H7 4:S5fe»0)i3Sl^ 

6 o ofttmm u ¥>s^i^f$^« 7 o a)S3^ffiiz>s r 

^^5fe6oa)fi^J«V>rci:/)5ai*^» Itfr. ^mi^-fe 
4*ai»7 Oa)S3tE^JSU-'tfO>5t»IZifiOl:t^ii^ 

<, i?J^IJ U-tf F 1 o fcttJSH^^- 8 1 0)rBlB5 
d)|^<¥!S^a^t^^»7 0$mAT^^I:9C»S» LL^«& 
r-t., 5aES<J)JIH7 4«ttAr^>Ci:T«5t6 0^«a4 

roo82] ^i^lzjiH? 4o^tt^PiSiar^7i:a)ifi?I 

lis. 5fnm|iJRr% U- tf Q V K 1 O 0)^^ SmmJ; 

y fe'j^*<3a3:*t\TL^*. co)fc«>u-tf«iiKiiztt 

t: - AJE Ai y ftO)^ * »^>L* tt ti- <J>J!2: U tf- A 
D'»GHfl)*t^rf'dttiIH7 4 ^^mT^9%\z±^fj:^^^ 

tliSi^^^l:). ^15A5fii^*tl^/rfi^lZS»«JII^5- 
8 1 4;yiii«**i^»U-*f3fe90<J>o°oH$S«^>^CfcAi 

s fc^^izsiift r ^> c i: <p r 

C0083} [9lseW7} a^ilz, *«q«<DSR7d)SIJ6W 
lZf^^#!$<t.U-tfB«2lll«^U-*fa^lZ-:?l^T, ©7 
^#flStrlttWr^* g|7tt. 367 0)SIB6WlZtt5>LD 

Gb^glft^ tf»Sa>W>S%«sX6^lzif. 

U - tf «H 0) U- »f 5g|53t3fe«IZjS o T L Dd>iaja3feS 



fl3«^4i^«|jdllzfct>T. U-tf5glS3feo)3fett:<^i^lZiS 

[OO 8 4] (5j7|Z^.r J;5IZ. Nd:YAGU-tfD 
'yf^Oim^\t. Ndi&mo. 7 96a Q-^HiSfJ 

5 cm, ^S^IOcm) (DiljeB. fi**fej|Z)S T U- 

tfp-^Ki o^»yfflt;J;dlz»afto>¥i5«^u~ tf*^ 
2 0Q-2 0hft5i2ift#tiTfc»'j. t-ti^tyaiit^tt^: 

lfta23fe40e-4 Oh (jft^SOSnm) tt3fe¥;fe 3 O 

a - 3 o h sii L TffiJK *ti^ U- q H 1 oizaa« 

Coo 85] lSI»U-tf«^»tt2tS(a)ttffi»^7-8 

o. 8ij:y/d:y, tti^jO) u-tf Hiz3P*feiU/h3SB 

ffi80a, 8 1a|Ztt. 0)3eJ63t (s8^ 1 O 

6 4 n m) iZjs* L T»3:fl)5«SS^r ^S««^*Jg|« 
ft5JKj5S*tlTL^?»* ^«ifi*jlZtt, mX\ts agffieOalZ 
ttjg^l 0 64 nm|ZWLr9996lU±a)SSItR. 8 

cn»=>2tfta)^7- 80. 8 1 fcjrj^m^u- tfa K 
1 OIZJr-aTS^'SOru'^r U-tf5e«B3fett<^JgjSj|**\ 
Itfc. U-tf3t»5 Ofc U-tf p-^ F 1 oj!)i«r^ 
iSffilOa, 1 O b|Ztt[S«:U-tf5ej53t^S«SJ[5ftL 
>yCL>«tdlZ. iSSi O 6 4 n mlZ^Pi tT5lt3 

O. 2%]aT0)J5«lii&itRHJ!>5Jgjsli*t\TL^^), 

COO 86] co>u-tf^liSi^o>^tt5o<D;;^fl», 
•^sttt^je^'ytL^&siZifi^i 0 64 nmiz« ur^^ 

<£«H7 2, 7 4j!p?'tV?tt^7-8 O, 8 1|Zifi«L 
TKa^nri^^- «H7 2li. U-tfPv 00>.3}fi 
ffi 1 O a<^lJM1!^t)i>it3^6 Oa^ilHF^^fs^^ 

U?JS$«^3^fl^ai»7 Oa|Z!S< J:?iZ6e(Sd^tlT 
feU. «H7 4tt3fett5 0(DJaiS^»h;iSC<td 
|Z5ttt^4>*6fZ©HWtt-.Jgtt^^ trfcy. t(Di+SlZ 
¥SI«^*t*ai»7 O bAiifilg^t\rt^^, 43IH7 4(T)3fe 

«ilz«{& Lfcffilzttlil izinr <i: dJzzft?e«(DSgJtad5Jg 

O bfi5f-fl)ffi7-(ai;fa5;5L%llJ5lt**iriIH7 4i*iS5/\ 
HiUBi^ti. «m^lz#!S^a^tj(£»7o bo>S3^iZ};s 

C0087) U-tf Dv Fl Ofti^Rr¥S«^U-tf36 

tz «oiz^ai«^3t«ai»z»>iD <t ijaiv L D tt u- tf 

PvF 1 O0>lBft5ai«l3 oatSt ft5glc5SUTL.lt ^65. CO) 
J:oizu-tfo-^ o$>5^^rpEi«0Bl?Jlz^3S«^3t♦* 

coo 8 8] immmsi ^iz. 2t!:5eq8(D%8<D%s&w 
izr*^^^*: u-tfKjj2(ii«iU-tf3ssiz^i^r. ms 

iz^^ i^omamf^ tf»iS(Dfli>s%ffi^6tiizn^ t/b 
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5 ^fcU^tilt L^dBft£lg5^4 Cie:g8 0 8nm) 
\tm^-ft^3^3^)MLrF\tS^<I>N<i : YAG U-tPQ 
K 1 NdigjgO. 896a O KififJ 3 

cm. :fe?5cm) <J)agffi 1 a ^SiS L T U - tf □ K 1 

C00 90) ««r*u-v p-i'Ki oagffil biztt. 

U-tf5eili3feiS^ 1 O 64n mlZ^LTO. 296iUTa) 

artl U- tf D -v' H 1 l*l|ZBI*n^J:dlZ)S -DrL>^. 
C O O 9 1 3 2!s:SI»Wa>|SIf^ tflSJISSttU- tf Q v 

8<J)3SfiaD8ar^tlST^J:5IZSItRI3-5^-f 

8 08nmlZ3c4Lri*;fl^9 5%ti±. U-tfSSJS5tSS 
:g 1 O 64 nm|ZWUT9 9 96lU±OSJWl£:£H-:>5i^ 

i^^mmtms^i^tlZl^^. atfcisitxasgffieaizttu 

coo 92} C(DU- tf*tffi«l*ia)3fea 5 CD3ififi5, 
3fett^J^ ^^Ul^te^SIZiJS■g 1 Q 6 4 n mlZ^F^ trJ*?«<i: 

aXH7 26iieaft*tirt^^* «K7 2 ttittt 5 cofflSI^S 
)JSIt;<t:5lzj^tti%et>^^|z(QiSEMn:f^4^%€ LTfe 
f'0)^»lZ¥l5»^3fe«iii»7dii^m*tlTL^^>* » 
H 7 2a)3tttirHi^U^=ffilztt^lz5f.r J:5lzz:ftjg« 

^=M?fe665^ (DEBr(air/f36^LMiJ5lt* nr«H7 21*1 
^Mslfi^tl. fitl^6^iZ^iS^afe|$^»7(DS3ka9lZ>i 

[0093] C(0«*:dlzJ4qqj^.i«H7 3:£3fett5a)iaiJ 

tj^ili»7(t)S3tEB.:£ffi}g U-tf (D3fe»irJ£^l?^ii3lJt)5 

^li U-tfa ':^K 1 i:Jt«»<7- 8(J)ia856i^J<;4^i$ 
«^3fe«ai»7 $»Ar^>Ct65» tL^«^-Ce. 553»<J) 
ttH7 2^ttAr^»Ci:TM3fe6%«air^Ckd5£ti* 

C0094] ^lolZ. IIIH7 3(J>iilffii:¥9S^3t«^^« 
7fca)HIZtt, BIWg3t4<Ds6^Si»ttU U-tfP-^r^ 



1 J;''J5e^64l^>ffiI3fe6(J)*.^iftiflr^Bfi3IS3tJg3fe7< 
(Wittf, HOYA RM1 00) 73K Stat 
6<Dd * U- tf SMS 13*54- LJ5£L>aSSj5lHJO)^».€iftar 

^tiZn^J. ¥»J«^3t«ai»7tZtt®3fe6(J)d^U-tf 
KiSlz;5^L<i:LN5SSo>at<D3^A5iOJiL«iti^n^>. c 
<J)J:dlZ2^fta)7-fJia-S«il^Ci:lzJ:i'J, &mt 
<D -ctt < ©aisfesflftitt r ^ c fc iz J: rsg^r 
^afc5fe<D««iEwizft«t* ^ <stssiT^> c k ft5ai*^. 

(oo 95] El9lt. m^i^^n-y h ^3t<0*^» 
LftX^Z^^. lil/»^6t3A>^J:3lz. Sft^a^eosnm 

i£«»7a>i}a^dS596^^j:1g<. iSIZ^3^(D'ig:gl O 
a)7-r Jl/^-i: Lrtt. Wit ho Y a5j!(3)r 8 5 

l^ttRM1 O 0di3Stf'^>n^>» $itz^m&a>y ^i\f<^- 

too963 a/=. (511 oil. u-tfpvF ictyjet* 

^94 6nmJS$^(J)A.^i45a U lillZ^g^lzas^T ^> 1 

0 64nmi£(»<D5fe^i&iflL'y:L^* C <D<i: d ^ii^ttll^ 

»7-r>u5-5fflL^^c trs^izgiiRr^ctAir? 

fc^^^T•)*3S!7^'^l/S-0)«tl^J|Z. l^^f^^li 

Rizj:5>MVH>?::^7<^l5-7:t.«tDttLv 3Elz^ 

SBStt. Nd : Y AG(DfftO)Sg3fe:^»:^7h;|/T35^1 3 

1 0nmxfif35lZLrfc«tD<Cl^, 

C0097] 3:tz. 2tcseJ*Wrtt3t»5ig«H7 3i:¥i5 

misB§ja7-f ^1/5-7 6:^&:f^mmz-oiszimLtz 
dJ. 5feiSiftaK7 3^*^^«s:<j)56^o)3te^iflXtti» 

coo 98] CSg^Wg] JXIZ. 2js:5e^ 0)559 a)3g)«W 

lzr^^^4^^^$^t^ u-*fK)52iii^*^u-t;assiz^L^r. si 
1 %$P.surlttq^r^« (§11 111. »g0>9l2i&Ml3i^^ 
L DS^agei^ tf$sso)»i£%m^d^izifv t^zuras 

V. a»fflil9l]lZieiB?t\A=U-tffiIH<OU-tf5eS3t 
3fettlZ;S ^ T- L DCDBMta^t ^?S|t ^^ti^^JS^ |ZiSl^ 
U - tf 3gl53fe<J)3ttt:fefell3 jfi ^ fc:fel&(DllKB Sin U Ttv 

Coo 993 01 llZTTTctdlZ. :S^*fel|ZiE5«^tl 
^r3*ONd : Y AG tf P-:* K 1 O. 11. 12 
(Willlv NdsBJSO. 7%a t. Q y J^ifiSSc m. 

«.^*i ocm) axm. ^^f5Mz]^^zmc<mL 



19-12 



2 2a~2 2h6i8e&?tir*>U. ?-tX Jt^Jiiilt ^ t^^= 
S^a23t 4 O a -"4 Q h. 4l8'-41h. 42a--42 

h. aia—aih. 32 a-'32h«iiLrilJK**\ 
^U-trPi-K 10. 11. 12lZ8S«?4n^. 
[O 1 OO] ®^L'-tfttS«tt2»5t(J)Jt^»^3- 8 

ffiSOa, 8 1 a|=Ut@^U-tfa>ieiS3^ (2^^106 
06 4nmiri4Lr9 9%lU±a)SS«W. 8 1 

a irttl^ u < 5 096 (DS^-dSitK J!>5JKjdi ^ c 

ne>2tjCfl)^5- 8 0. 8 1 i3<fcC?S^U-*f P 1 
0~1 2|Zj:r>r04=5 1TiirrU-tfSa(53fe»<^Jgjfl6 
*t\^, at;:U-tf3t«lS1 fc*U-tf H 1 1 
2fti}«T^aSsffi1 Oa— 1 2 a. 1 O b— 1 2 b|Z|i. 

1 □ 6 4 n in|Z« UTJ5«^0. 296lUTOS«l»lkR 

-DzfcfA^m^fll'^itimzm^ 1 O 64 nmUJ^tLrii^ 
<£iIH7 2a-7 2dfti6eS*tirL*^>» =&ilHtt3teai 

««L7:*>y. U-*fPvHlO. 11. 12<Da-«EB 
J:y5e-e^n^)3t3^c6 0a-6 2a. 60b~62b:& 

«Hf*i^fi«i * -ei^}fi?-t*^=^t*ai» 7 O a- 7 O d IZ 

C0 1 02] ^«^ttlZttilH7 2ali U-tf p-,Hl O 

0>«Rffi 1 o a t r^e^ e o a ^tf^^ti t. 

«K7 2b|iU-tfPy HI OCOaiBffll ObR^LMit 
--tfPvF 1 1 (DigEBl 1 a^5iLr5ei*^*\*«3fe6 
O bJfe^Ulie 1 a :&«itiU aK7 2c ttU-tf 
K 1 1 (J)3jgffi1 1 bJS^miU-tfPv Kl 2<D3Sfiffi1 
2a%»iLr^-ti^4l^dt3^6 1 b^^Utteaa^&tft 
aiU «H7 2dttU-tfP';» H 1 20)S6CB1 2b:&a 

Lz^iti^tx^m^e 2 b:S«air^J:dlzEaft*ttr 
C0 1 033 U- tftDie^J 

ai«ft>e><ty5aL^LDR^LMlU-tfP':' K0)ia>fi«J3 

0-1 2^}^^^-p«ffiffll=¥y^»3tt^ai«^gesT^ 

tS let, Jt *J IE« 1=^0^ C ^ tfi^SK^^. 
t01 043 *6II*ttH7 2 a-7 2dt^M|tft^3t« 



ai»7 Oa~7 0dfc(DrBllZll. ^IS^J'U-tffDlBftjeSt 

e> n^ai3t(D ^^ifcjflr ^!s63i23fea3t 7 ^ - 7 s a 

-75dfc. ai3fe<D5*U-tf««l»-5-L«UjaSj5S 
^(D^^x&;aT^«i9>ftja7^Jl^5l-7 6a-7 6d 

tOl 0 5] [HffiWl O] )^IZ. 2ts:5e?«a)5Rl OtDSg 

» wizt*^¥i5*^ u - *Tm^mi$^ u - tf a^siz r. 
m 1 2 %$Bg LTSKOflT 1 2 tt. as 1 o <i:^sitsij 
iza^ LDSiiZBi^ trsiso>ff>3%ffi^6^iz^. l/t 
^Tp^y. u-y^WHiDU-tfjeissfestaizjs^rLD 

tt:^r&|ZjS^/=:^I&l(Ol«f!Bfl>«^^if> LTL^^* 
C01 OS] ©1 2|ZT»r<t5lz, ■^#^:*iSilzie5«^ti 

^b2<DNd : YAQU-tf Pv Kl 1. 1 2 (W^IJ. 
Nd3B«1. 096a t. P•yK^fi^I5cln. :g^10c 

m) <j)^^:^6ilZ;Sorfsii;<a«^fl)¥i«*t^U- tf*^ 

25a— 25h. 2 6a~2 5hl{pie&*tiri3y. t 
nJ:yaiJW*ttfc»03t40a'-40h. 4 1a-4 1 
h (36^8 09nm) tt3fei3tjfe3 0a~3 0h. 31a 
- 3 1 h Sii LTSSK * tiS U- P H IZB« * t\ 

[0 1 07] (Il»U-tfttJfS«tt2tjlO)«IS»^3-B 

o, 8 1^:^/^:^. ^■ti^o)U-«f Pv Hiz**t^tfc« 

ffi80a. 8 1 a)Z|2ISl»U~*fa)»l!g3fc CiS^ 1 06 
4nm) |Z35tLr«3:0)S«^^^r^§H««^^JiWdJ 
^^Jd^^t^■<:L^^• ^^1^6t)IZ|l. iw^tt., agffisoaizii 
siS^ 1 O 6 4 n mlZJ^ UTS 996lU±<DJSiJ5«R. 8 1 
a|Z|iHU<7 396d)3^S«Rft5JgJ5t*tlTt>^». C 
tie>2ti<D^5-80. 8 1feJ:cra<tLU-*fp.:,Kl 
1 . 1 2IZ Jt^Tll-*»5 1 rTTst U-tf«l53t«J!>5Jgjrt 
*ta^»* |t^cU-tf3fett5 1 fc:fi.U-tf P-;; H 1 1. 1 
2):iS|Sr^aSffi1 1 a. 11b. 12 a. 12btZ|^@ 

^ tf ^«g3^«sit»» u <ci^ J: d 1 O 6 4 n 
miz^LTJ^^o. 29«JUTa>J5»B^iJbRd>}^jdi^n 

toio8) C(OU-tf«JiKi*iO)3fe«5 ia)i^i». fti 

-:?5fea^Je^)<£L^<SSlZie^ 1 O 6 4 nmlZW UTit^B 
<C«H7 2a~7 2cdiKar*tVTL**^ »ttH7 2a 

~ 7 2 c ttd^as owm^Vi^mvJ:o\z^m^'p*u\z 
mimrfMVi^mLrn^j. ^■o)^^^^lz¥S^»3fe«ai» 

7 Oa~7 Oc ft^m?t\ri^^* «H7 2a — 7 2c 

o)3taiz«jSiL/zffiizttigiizjrr J: dlzjEftJKWCDS^aa 
AijKj5**t\risy. u-tfD--^KiK i2j:yi8-ee> 

n^=Sl3!c60a. 60b. 6 1a. G ^ tolfitomvm 
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» 3t ai« o a^tcB I njs T ^« 

a~7 Oc tOfairtt. IHgB3t4 Oa--40 41a 
-75a-75cfc. at3feO>3fe U-*fKlil=S-^ 

use^£S^*a)*«iijflr^>««p«aifl7-f 75a 

-76 c*i»A*tir^>''J. ^!5«i3fetjMii«7 03-7 
^ 2liIT^iS51]|Zl«lft Uf-tlf*tllii(r>*iffi2 5 a~2 

»r^^=«><DWa'ft^ftM v5-7x-;^9 1 a~9 1 
ai/rs::^h92i-^o'r!f'ja>- sea^ti^. 

::^S1 a^g^ LT«sffi2 5aJ!P6«3S2 5 7'V'<;'dX^ 
i5*t^U-»f*^2 0a. 2 0blZ«fg*n^. CCDfc& 

♦f*^2 0a. aC/2Ob6i»^0>a523fe4Oa. 40b 
tt3fe**3 0a. 3 0 brS&J^*tl/=^i. U-tfPvh" 

1 iizEit?n*» ¥iai*fru-*f3fettu-tfP'>' F 1 1 

a|=«!lR$tlM3t6 0a^^r^. C0)S5fel^ tE-O)^^ 
L^=&@A>^«ei£LvSt3^t$£ti^(D)&qilXK7 2a|Zfs 

«>)0)©i3afeig3t7< ;I;5-7 5 a fcabfejdl*<D5^, 9g 

>^ - 7 6 a Lft^lk. ¥IS^3tf«£ti» 7 O a \Zim 

[01 13] <10>t^, ^iS«^U-tf*^2 Oa. 20 
bO)J^5gi;ft*tiri^^>A=dJ). ¥l5«i3fe«ai»7 OalZj; 

y«ai*n?>9i3feStt^»«iU-tf*^2o.a. 20 b 

tl^at^tSli, spi5«iU-*f*^2 0a. 20b<Dia5g 

C0 1 14) l^«lz««]ai^i;^h92irpe><D*B^I= 
J:y^V9-7x-j^9i bSiiLr«3fll2 5bj:»j^ 



!Sf^U-tf*^2 0c. 2 0d|Zii««l7d* ZOtB 
«^r^^3t 60 bttSfcSE»0)i^t^7 2 b:&iJLr¥ 

lSfl^3^m£tiS7 0brt«^^ti^* CO>^$a)Sg|»«SS 
101 15] co)J;dlzr'<ra)Sgi*«sfl|[2 5a'-2 6 

y (D^i5«^3t«ai» u siW/r* h 9 2 izsesa u 
ftssfifi, fci:^«2s:pv^-7'Sia«L. c<Dfc5o)at 

StS^Sfjai/nj^b 92a>j>(^U-IZiefl8 LTfc<, »i;iz 
t^Kf*r. lljaTNro)5ift*sffi:SH«|Z*44rSH* 

0) fiB i: tt R r ^ C r ^ ¥IS U - tP* ^ CO 95fb 0) 

^ffl^flizij^asr^^c fcdisjesx'S^. ^ tAifatitos: 

A5flEffiriai6«<0 7 O 96JUT a r-fST LA=t6^. ^-tD^ffl 

[0 1 16] tk^. lU±(J)SlfflWlZ*5L\-r, Nd : YA 
♦fSaSrc*, W^l*. Yb. Ho. Tm, Cr, Ti^ 

^c;fco>rfc«ti^L. ^Wfc LrfcflfcizYLF^Yvo 

4. GGG. GSGQ<DJ;d'SfSftrfeJ:<, ft'^Jl, 

[01 17] 3:rz. immmo^mt LTitfi'p 
yi.^i^t\\t. m)msti*^^tiiiiBir^im^^t>^5m\zj: 

/<r*»l^(J)m«(0iBl)lZ#fil!)6tl^» t/=JK«V»«H 

tiaJ:<. i^]ziS:it>^J:ot£MViv^ti[tntfSf^vSi 
y^?.^yO(j>J:ot3im9}^r't»^i'i<DT. 3t77'-r 

[0 1 1 8) ¥SI*t^U-tf3fe^t LTtt. Witli^HIs 

DLttfl>SDL34 7 0SSfflL>*Ci:3tMr». fftiZ* 
ll:J7hy<'P-tta)OPC-A02 O-MMM- CUT 
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eJ:U^L, 7^V:^Tomson-CSFt±<J)TH~ C 

T UWWr4fia£N/S:7 5V;^Tom«o n- CS F« 
CDTH-C1 7 20-R (4) TtJil^. 3fc/=¥5S»U 

:^ a)¥^ lUTcoai r ^ C i: 6»e> U - tf * 

[0 119] t/=, lU±0)S^J»WrttKj523fe<j)ig^O)3fe 
UrS i (DW^^If/bftjftlllZGert^Ga As 

[oi 20] Sitz. iSiaimjdi(Dena^rfiftfi23tAS¥is^3^ 

CO 1 2 13 

oaja^fe^u-tf nvHTflftwu ««r^¥i5»i.- 

C0 122] t/c. *#g^qrii. U-tfft^^<J)S) 
J2at^ffiS5lJS:r?><DTl3:'a:<. U-tf PyK/^^'otD^ 

[OI 233 Sitz. afcMWrtt. at3t^)9££r^¥i3l<$^ 



[OI 24] 3itt. ^mmm^^m<r>m\si^ti^) 3i< 

[0 125] 3is:^Ti;j:. ¥l5»5feftaiS0>«$A 

zt\zjir^r. Ba23to>5BA«»?. u- ♦fXJBir*-^ 
[OI 263 sir, *5eMrtt. tt»a)¥»<t^U-*f* 

}E^^ts?.^om^\zj:^jvmr^iLt\zxz^x. 
[iiiaD<offim)y:um 

Clil23 2js:#eqfl(J)S52a)3^]8fcWlza^>LD®iSiii^ 

[gl4] Jlsjg^ 0^4 03^)56 WIZfiJl^L D®Se@fl^U- 
cms] AJg^go^S 031)56 WlZ«i^LDia52ISft^ U- 
[@e3 2fe:»^0)S$6 0>imf$iJ|=i;f.^LD[@)i@3it'U- 
[©7 3 2ls:#g^<J)SB7<j>SI»Wirf5i^LDSJjaa@*t^l.- 

♦f ass a)«is:£«»^6tjiz^f>r sr-© 

[01 o3 U-tf5eiS!Z2fiJffl?4i':£L^?«U::^'^^hJlrO) 

[@i 13 :isiH^n(r>fiiQ(y>nmm\ziSk^i,o^mi^i^ 
- tr}^&a>m)^^m^^\z7nTmT'^^. 

2] 2ts:M^a>Si o<J>3gfi«mizi^^LDiaiSigKt^ 

[@i 33 :zl!:%qQO) LOGhS3@»U-tf»S(])f«(J>(«>S 

^mrmV^h. (a) (c) tt3feJ3liS«K(J)ffiCJ> 

«js, (d) ^-<Dftta)«jS=£^7^rsrR^>» 
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1 l^-^Qyf 

1 a, 1 b tf □ V K^ffi 

6 923^ 

8 ^3- 

8 a ^v-t^ 

9 U-*f5fe 

1 O U-tfa y K 

1 Oa. 10b U-trP:y K^agcB 

15a. ISb has 
15c, 1 5 d ^SjWiigaD 

20a~20h. 21a~21h, 22a~22h ¥ 

2 5 a— 2 5 26a~2 6d [fiSS^iffi 
SOa'-SOh. 31a~31h. 32a— 32h 3t 

40a'-40h, 4 1 8 — 4 1 42a~42h m 

5 0 U-tf3fett 

6 0. 60a, 60b, 61a. 61b. 62a. 62 
b 



7 0, 7 0a'-7 0d ¥«81*3fe«ai» 
7 1 

7 2. 72q— 72d. 7 3. 74. 94. 95 
7 2a. 7 2c igJE«3- 7- < V{7«£B 

7 2b ^5»ma 

7 3a, 7 4a, 9 4 a. 95 a St^Ai»dSS 
7 5. 7 5a'-7 5d m^\&^7 

7 6. 7 6a'-7 6d ««ia»ifl7 -f JU5 - 

8 0 «1S»^5- 
8 0a ^5-'lSfiffi 

8 1 itl5»^7- 
81a 

9 O U- tf3fe 

91a~91d -i'V5-7x-:^ 

9 2 ii>jai^%;:<hiRi5 

9 3 ±J5«K 
9 6 

9 7 iBjgltiR 

101 i.-*fn-yf 

102-10 7 K)2|B^i5<|^U-tfge^ 

1 1 7 

1 2 0 »lfgS^7- (^S«> 
1 2 1 (SW^filt) 

1 2 2-1 27 ojgctm 

129 mz^i^y^f. 

130 CCDfty^ 

1 3 1 if^mmat 
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cm o] [@ 1 1] 
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